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ABSTRACT 
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An ACL bone tunnel projection drill guide and method for 
its use that includes a body configured to by held by a 
surgeon that includes a straight wire guide tube secured to 
extend, at approximately a right angle outwardly, from a 
lower end thereof and contains an arcuate slot formed 
therein to receive a radial arm fitted to slide in and out 
therefrom. A drill tube mount is secured across an end of the 
radial arm that includes a longitudinal passage wherethrough 
a barrel is fitted to be installed into a tibial tunnel section 
formed in a patient's proximal tibial in an anterior cruciate 
ligament replacement procedure. The wire guide tube con- 
tains a connecting wire that connects, on a distal end to a 
straight articulating tip pivotally connected to the wire guide 
tube distal end, and is fitted over at least one roller to extend 
to pivot the articulating tip when the radial arm travels out 
of the body arcuate slot Which wire guide tube also includes 
a projecting wire fitted into the articulating tip to extend 
therefrom when an actuator slide fitted in a slot in the body, 
whereto the projecting wire proximal end is attached, is 
moved. The length of projecting wire extension is deter- 
mined by a comparison of an indicator on the actuator slide 
with marking on a scale scribe alongside of the slot With the 
articulating tip proximal end maintained at the tibial tunnel 
section end, the determination of the length of projecting 
wire extension along with the length of that articulating tip 
determines the distance between the tibial tunnel section end 
and a point along the femur intercondylar notch contacted by 
the projecting wire end, which distance is used by a surgeon 
to select and appropriate length of a replacement ligament 
graft 

12 Claims, 4 Drawing Sheets 
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ACL BONE TUNNEL PROJECTION DRILL 4,672,957; 4,708,139; 4,739,751; 4,781,182; 4,787377; 

GUIDE AND METHOD FOR ITS USE 4,823,780; and 4,920,958, show examples of drill guides for 

forming a hole into a knee to a location therein that a pointer 

BACKGROUND OF THE INVENTION end of an arm of the drill guide is located None, however, 

1 tr m f »k t ♦» 5 F oy i dc 311 arrangement, as does the present invention, for 

Field ot me weifooii bQth lQcating a point on a fcmur surfacc M a Kgament 

This invention relates to devices and procedures for their point of ^ mat ^ wit h a drill tube of the invention 

use in an arthroscopic surgical procedure involving forming that has been fitted ^ a tibial tunnel> ^ for measuring the 

a straight ligament tunnel in a procedure for replacing a knee between the tibial tunnel end in the intra articular 

anterior cruciate ligament determining tunnel lengths and ^ joint ^ ^ located ^ for se i ec ting an appropriate 

distance across the knee intra articular joint for seiecting an length of replacement ligament. Further, which projecting 

appropriate length of a replacement ligament wire end can be used to maik me location on the femur that 

2. Prior Art then receives a k-wire that is turned into the distal femur to 

The present invention is in a device and its use with a receive one or more cannulated drills turned therealong. The 

surgical procedure involving formation of a straight tunnel 15 cannulated drills form a straight hole into the distal femur to 

in the distal femur and proximal tibia for replacing a receive a replacement anterior cruciate ligament, that is 

patient's anterior cruciate ligament. The invention for use either natural or prosthetic, fitted therein. The length of 

for conveniently locating a point on the surface of a patent's which femoral tunnel section is itself easily determined by 

distal femur in their intercondylar notch that is to be a a subtraction of the length of the tibial tunnel section 

femoral tunnel end for measuring the distance between the 2Q determined off from a scale marked on a drill guide and the 

points of origin of the anterior cruciate ligament, and the distance across the intra articular joint between the ligament 

lengths of the femoral and tibial tunnel sections of the points of origin from the length of the drill turned into the 

straight for selecting of a proper length of a replacement distal femur the forms the femoral tunnel section, 

ligament. The located point to receive a straight pin turned SUMMARY OF THE INVENTION 
therein to serve as a guide to receive one or more cannulated 25 

drills turned thereover to form a straight femoral tunnel li is a principal object of the present invention in a tunnel 

section that is an extension of a tibial tunnel formed from the F°j cction drill guide to provide a device for use in an knee 

through proximal tibial, exiting within the knee intra articu- arthroscopic surgical procedure for both locating a point on 

iarjoint In which tunnel formation, the drilled hole or tunnel * distal femur surface that is opposite to the end of a 

will pass through femur and tibia points of ligament origin. 30 proximal tibia tunnel as a femoral point of ligament origin, 

The prepared straight hole or tunnel is then for receiving the and determining the distance between which tibial tunnel 

selected natural or prosthetic ligament fitted and secured end in the knee intra articular joint and the femoral point of 

therein in a surgical procedure for replacing a knee anterior ligament origin for selecting a proper length of ligament 

cruciate ligament 6^ 

In the field of arthroscopic surgery, a procedure has 35 Another object of the present invention in a tunnel pro- 

recentiy been developed where, with a patient's knee bent at ^ g^de is to provide, for measuring the distance 

appropriately ninety degrees (90°), a straight tunnel is between the ligament points of origin, a capability for 

formed through the tibial tuberosity, extending across the P^oting an articulating tip end of a wire guide tube of the 

anterior cruciate points of origin in the intra articular joint on guide when it is within the knee to an angle that 

the proximal tibia and distal femur surfaces, and into the 40 ^ long^>«l axis of a drill guide barrel 

femur endosteum. Thereafter, an end of a replacement inserted into the knee joint 

ligament, that is either a natural or prosthetic ligament, is Another object of the present invention in a tunnel pro- 
fitted through the tibial opening to travel along the tunnel for jection drill guide is to provide, a pivoting fin maintained to 
mounting in the femur endosteum. One such use of a straight which articulating tip to extend rearwardly therefrom when 
tunnel and mounting for an anterior cruciate ligament in the 45 the articulating tip is pivoted within knee, function as a 
femur endosteum end thereof is shown in an earlier patent of stylus to engage the tibial tunnel end. 
the present inventor and others, dark, et al, U.S. Pat No. Another object of the present invention in a tunnel pro- 
5,266,075. Also, other examples of such straight tunnel jection drill guide is to provide, for measuring the distance 
formation procedures and a use of connectors for between the ligament points of origin, a scale scribed along 
endosteally mounting a ligament end in a femoral tunnel 50 arcuate arm that has been fitted into to slide within a track 
section are shown in patents to Goble, et al, U.S. Pat Nos. formed in a body of the guide that mounts the drill guide 
4,772,286; 5,129,902 and 5,147,362. Further, a number of barrel on one end, which arcuate arm connects to a proximal 
drill guides for forming such straight tibial and femoral end of the wire whose distal end is connected to the 
tunnel sections in an arthroscopic surgical procedure arc articulating tip whereby travel of the arcuate arm to move 
shown in patents to Goble, et al, U.S. Pat Nos. 4,985,032; 55 the drill guide barrel away from the body moves the articu- 
4,901,711; 5,152,764; and 5,234,434. Also, another Goble lating tip such the drill guide barrel continually aligns with 
U.S. Pat No. 53 14,429, shows a guide for guiding drilling a cylinder of the articulating tip, the scale providing a visual 
to a location along such straight ligament tunnel. None of representation of the angle the articulating arm is moved 
which connectors and drill guide arrangements, however, away from the wire guide tube. 

show an arrangement for measuring the distance from the Still another object of the present invention in a tunnel 

ligament points of origin and tunnel section lengths from the projection drill guide Is to provide for linking the articulat- 

proximal tibia to a location in the distal femur for selecting ing tip of the wire guide tube through to the arcuate arm such 

an appropriate length of replacement ligament that the arcuate arm' travel from the body will pivot the 

Additional to the Goble, etal drill guides, as set out above, articulating tip to the angle that the drill guide barrel is 

there are a number of instruments for use in arthroscopic 65 moved away from the body end. 

surgical procedures for guiding drilling to a location in a Still another object of the present invention in a tunnel 

patient's knee. For example, U.S. Pat Nos. 4,535,768; projection drill guide is to provide, for projection from the 
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articulating tip of the wire guide tube, a projecting wire for drill tube mount, provides an end surface for comparison 

extension out from the distal end of the wire guide tube with a scale marked along the articulating arm whereby the 

articulating tip that will travel across the patient's knee intra surgeon, aligning a scale marking with the end of the guide 

articular joint and contact a point in the opposing femur Dod y> therefrom the arcuate angle of the open drill 

intercondylar notch, for determining the distance between 5 g^de tobe ™ d toe wire guide tube, 

the femoral and tibial points of ligament origin. Tne wire guide tube extends, at approximately a right 

Still another object of the present invention in a tunnel ■ bod * * s of f &e * be 

. A .„ . . . tUa mount and includes, on a distal end thereof, a pivoting 

projection anil guide is to provide, utilizing toe projecting d A ^ of i^y^ ^ from the 

wire end, far marking the point of contact within the 7TT j *■ *u " * / , ~* , ^ . . u 

intercondylar notch to receive a k-wire, or the like, later io *f e body and throughtoewire gmde barrel One of winch 

fitted through a drill guide arranged in the tibial tunnel and ***** ^ nnec ^ wire that connect at one end, to the 

turned intolhe distal femur, me k-wire to guide turning of arttt ^*^ 

one or more cannulated drills therealong forrning a straight connc f '° »dial arm, with the roUer mechanism also 

femoral tuaneTsTction matTill exactly Signs wi* the tibial ****** to the rau^ an* Movement of which connect- 

2 Section forming a straight ient tunnel. * ing wire is provided by moving the mdial arm m and out of 

• B ^ & , . the body provides for pivoting the articulating tip. So 

Still another object of the present invention in a tunnel ^ articulating tip is pivoted to an angle from the 

projection drill guide is to provide a guide that includes a wke bme{ i ongitudinal ^ that is the same angle as 

body that is arranged to be held by a surgeon performing an ^ ^ mbe mount ig ^5^^ relative to the guide body 

anterior cruciate ligament reconstructive procedure who, by en( ^ 

moving a slide along a track formed in the body can extend 20 operation> a barrcl of & c ^ mbc mount ^ at aU 

me F ojectmgwireoutofmedistalendofawire tmiesduring arcuate arm travel from and into the body, point 

articulating tip, the projecting wke to extend across the at an open cylinder of the wire guide tube articulating tip. A 

patient's between a straight tibial tunnel and a point akmg scco J wkc is a projecting wire that is arranged to extend 

the femur mtercondylar notch, the slide positioning along from ^ ^ ^ h ^ ^ ^ de ^ and ^ the 

the track when compared with a scale marked along which ti t0 jcct therefrom. A proximal end of the 

track providing a measure of the distance between the tibial . tf ^ to a slide to ^ moved by a 

tunnel end within the intra articular joint and the selected ^ ^ bod ^ ^ a ^ formed 

point on the distal femur intercondylar notch for use in ^ a sidc rf ^ ^ bod ^ ^ ^j^g 

selecting a proper length of a replacement ^ament, that ^ from me articulati^ tip is used to calculate the 

located point to receive a guide wire turned into the distal rf a kcement ^ ^ projecting ^ 

femur that is to receive and guide one or more cannulated ^ cnd ^ bc ^ a M ^ ^ ^stal 

drills turned thereon to form the femoral tunnel section. fcmur 1^^^ not ch as a femoral point of ligament 

Still another object of the present invention in a tunnel origin. A scale is scribed along a track edge alongside the 

projection drill guide is to provide a guide that is easy and 35 that the surgeon compares the slide position with to 

convenient to use by a surgeon in the performance of an determine the distance me r^ojecting wire extended from the 

anterior cruciate ligament replacement procedure for deter- articulating tip to the intercondylar notch. Accordingly, a 

mining a distance between the tibial tunnel end within the surgeon, using their thumb, moves the slide along the guide 

knee intra articular joint and a selected point along the distal oody to extend the connected projecting wire end out 

femur intercondylar notch for selecting an appropriate ^ 0 f the articulating tip distal end. Taking into account the 

length of replacement ligament, and for marking that located length of the articulating tip that is seated at the tibial tunnel 

point along the distal femur to receive a k-wire, or the like, end the length of projecting wire extended from across 

turned into the femur endosteum used for guiding one or tip the distance across the patient's knee intra articular joint 

more cannulated drills fitted thereover and turned into the between the ligament points of origin it determined. Which 

distal femur, forming a straight femoral tunnel section that 45 distance is determined by the surgeon, who compares the 

exactly aligns with a straight tibial tunnel section to receive s j ide i oca tion along the track with a scale marking. With this 

a ligament graft fitted and secured therein. distance and by a reading of a scale marked along a barrel 

The present invention is in a drill guide type device of the drill tube mount and length of the femoral tunnel 

includes a body for gripping by a surgeon for use in an section, formed as set out below, a surgeon determines a 

arthroscopic surgical procedure for replacing a patient's 50 correct length of a replacement ligament, that can be either 

anterior cruciate ligament. The tunnel projection drill guide a natural or prosthetic ligament, to span between femoral 

of the includes an articulating arm arranged to slide in and and tibial tunnel sections as a replacement for the patient's 

out of the body that mounts, on its distal end a drill tube anterior cruciate ligament 

mount that references a straight tunnel formed in the fa S et out above, the wire guide tube articulating tip 

patient's proximal tibia. The tibial tunnel is drilled from the 55 pivots as the radial arm travels back and farm in the guide 

tibial tuberosity into the intra articular joint, the tunnel exit body cavity. A cylinder of the articulating tip provides a 

constituting a tibial ligament point of origin on the proximal passage wherethrough the projecting wire extends. Which 

tibia surface. The formed tibial tunnel receives a straight cylinder will be axially aligned with the drill tube mount 

open tube of a drill tube mount fitted into the tibial tunnel barrel that is fitted within the tibial tunnel section. In 

after an articulating tip end of a straight wire guide tube that ^ operation, the lower or proximal end of which articulating 

extends from the body is inserted through an arthroscopic tip is maintained at the tibial tunnel end. To so provide, the 

portal formed into the patient's knee into the intra articular articulating tip proximal end includes a fin secured to the 

joint The drill tube mount is arranged to slide within an undcrsurface thereof whose end will serve as a stylus 

arcuate chamber or slot formed in the guide body. extending oppositely to the articulating tip to engage the 

The guide body, additional to being formed to be com- 65 tibial tunnel end for holding the articulating tip thereat while 

fortable gripping by the surgeon, contains the articulating the projecting wire is extended out from the articulating tip 

arm arranged to be pulled in and out thereof that mounts the end, as describe above. 
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The projecting wire end contacts with a point in the the same arc as the sides 12 and 13. The arcuate slot 17 is 

intercondylar notch, establishes the distance the projecting to receive a radial arm 18 to slide therein. The radial arm has 

wire has extended, and that wire end contact can provide for essentially the same arc as does the arcuate slot 17 and sides 

marking the distal femur point of ligament origin to receive 12 and 13, and is shaped to have a uniform rectangular cross 

anendofak-wire,c)rthelike,fortiirnkgmerm 5 section to slide along the arcuate slot 17. Equal spaced 

serve as a guide for turning one or more cannulated drills scaie markings 19 that represent mcreasing degrees 

thereover into the distal femur endosteum forming the «™ are scribed along Uie radial arm 18 In the operation 

femoral tunnel section. f te 10 > a j s £ ° ut hcrcinbelow, which scale allows 

the surgeon to read off therefrom an arc of up to seventy-five 

The present invention provides a device and method for degrees (75°), shown as angle alpha (a) in FIG. 3, that is the 

conveniently determining the distance between the femoral 10 angle between a driUmbe mount 20 and a straight wire guide 

and tibial tunnel ends, that are the ligament points of origin tube 21. Which drill tube mount 20, that is a cylindrical 

for use in determining a proper length of a replacement sleeve, is secured across a distal end of the radial arm, at a 

ligament graft for use in the surgical procedure to replace the right angle thereto, and the straight wire guide tube 21 

patient's anterior cruciate ligament. extends, at approximately a right angle, from the forward 

15 side 12 of body 11, proximate to the body bottom end 13. 

DESCRIPTION OF THE DRAWINGS The wire guide tube 21, as shown, houses and provides an 

, - - . - «.„ . u ♦ *i internal passage or track wherein a connecting wire 22 and 

In the drawings that illustrate that which is presently a ^ ^ ^ m ^ fittcd tQ slidc ^ connccting 

regarded as the best mode for carrying out the invention: wke ^ as showQ ^ securcd at a proximal cnd 2 2a to the 

FIG. 1 is a top plan view a tunnel projection drill guide of 2 o articulating arm, proximate to the coupling with the drill 

the invention that includes a body wherein a sliding radial tube mount, and therefrom extends along the radial arm 

arm is fitted that incorporates a drill tube mount, with a wire inner surface 18a to pass over a first guide roller 24 and 

guide tube shown extending from the body end that contains under a second positioning roller 25, as shown in broken 

movable connecting and projecting wires, shown in broken lines. As shown in a comparison of FIGS. 1 and 3, the guide 

lines; " 25 and positioning rollers 24 and 25 are mounted in the body 11 

FIG. 2A is a view of a wire guide tube removed from the such that, with the radial arm 18 pulled fully out of the body 

projector tunnel drilling guide body of FIG. 1, showing, in H f the connecting wire 22, operating through the wire guide 

broken lines, an articulating tip that is pivotally connected to tube 21 proximal end, will have pulled on to pivot the 

the wire guide tube distal end and has been rotated approxi- articulating tip 26 to the attitude shown in FIG. 3. In which 

mately forty five degrees (45°) from the wire guide tube 30 attitude, a greatest angle alpha (a) is formed between the 

longitudinal axis, showing a fin section thereof projecting drill tube mount 20 and wire guide tube 21, and an arucu- 

downwardly, and a distal end of the projecting wire extend- bating tip 26, that is pivotally connected to the distal end of 

ine therefrom; toe wfre guide tube 21, is pivoted to a like angle alpha (a), 

* ^ ^ . , , . ■ ... . . . as discussed below. Whereas, with the articulating arm 18 

.o^^ 35 retracted into the body 11, tie connecting wire 22 is also 

2B-2B of FIG. 2, showing a bead end of me connecting 35 * £ articulating tip 26 to where a 

wire fitted into a cup maintained in the proximal end of the f ^ essentiallv ^ wire guide 

articulating tip; tube 21. 

FIG. 3 is an enlarged view of the projector tunnel drill ^ « wke 22 cxtcnds mc wire guide tube 

guide of FIG. 1 showing the sliding radial arm pulled ^ ^ fflf H ^ ^ dp 26, shown in 

outwardly from the end of a guide body, with the wire guide brokcn ^ ^ nG 2 - mc[udcs a bead 27 securcd to the 

tube articulating tip shown pivoted from the wire guide tube cQd A - ^ 29 & ^ butting top 

longitudinal axis, and showing the projecting wire extending cd rf ^ ^ - mbc cnd and ±c cnd 

outwardly from the articulating tip distal end; and q{ ^ ar(icuteting tip 26. To provide for connccting the 

FIG. 4 shows the projector tunnel drill guide of FEGS. 1 45 connecting wire 23 at bead 27, opposing spaced walls 27a 

and 3 being used in a medical procedure for d^tenmning a mc provided, as shown in FIG. 2A, that include opposing 

distance across a patient's knee between ligament points of concave surfaces that function as a cup, and are located at 

origin to select a proper length of a Ugament graft for use in ^ t articulating tip proximal end, below the pivot 29. A rear 

a surgical procedure to replace the anterior cruciate liga- 0 f which pair of walls 27a is slotted to receive the connect- 

ment 50 ing wire passed therealong, positioning the bead 27 between 

twtatt *n nF^nmnN which walls, in their opposing concave walls that function as 

umAiUM ut^KU-iiuiM a cup ^ maintaining th e bead therein. So arranged, pushing or 

Aprojector tunnel drill guide 10 of the invention is shown pulling of the bead 27 by travel of the connecting wire 

in FIGS. 1 through 3 and its use is illustrated in FIG. 4, and causes the bead to push against the forward wall 27a 
is hereinafter referred to as guide 10. Guide 10, shown best 55 pivoting the articulating tip to an angle from the longitudinal 

in FIGS. 1 and 3 includes a body 11 that has forward and rear axis of the wire guide tube 21. With, when the bead is pulled 

flat narrow arcuate shaped sides 12 and 13, respectively, that against the rear wall 27a, the articulating tip 26 is returned 

are each formed to have essentially the same arc Straight to the attitude shown in FIG. 1. Thereby, pushing or pulling 

equal length bottom and top ends 14 and 15 extend between the connecting wire 22 through the wire guide tube 21 pivots 

the ends of sides 12 and 13 and the body 11 has flat opposing the articulating tip 26 between the attitudes shown in FIGS, 

top and bottom faces 16. As shown, the body 11 preferably 1 through 4. The mounting of the connecting wire 22 to the 

has essentially a rectangular cross section, and is of thick- radial arm 18 and the mounting of and the distance over the 

ness and width to conveniently fit into in the palm of a first roller 24 and under the second roller 25 to provide an 

surgeon/operator's hand. extension of the connecting wire when the articulating arm 

Shown in broken lines in FIGS. 1 and 3, an arcuate slot 65 is pulled out of the body 11, as shown best in FIG. 3. 

17, having a rectangular cross section, is formed in the body Movement of the radial arm 18 out of the body 11, as 

U, extending nearly the length thereof and has essentially shown in FIG. 3, thereby pivots the articulating arm 26 



03/16/2004, EAST Version: 1.4.1 



5,643,273 

7 8 

around pivot 29, as shown in FIG. 2, to an angle from the end within the knee and the location on the distal femur 
wire guide tube 21 longitudinal axis that is the arcuate angle along the intercondylar notch that an end 23a of the pro- 
alpha (a) that the drill tube mount 20 makes to the wire jecting wire 23 contacts. Additionally, as appropriate, the 
guide tube 21. Accordingly, a straight wire passed through a projecting wire end 23a can be sharpened for marking as by 
drill tube mount barrel 30, as shown in FIG. 3, will exactly 5 slightly puncturing that what located point on that will be the 
align with the projecting wire 23 that extends axially from femoral ligament point of origin. Such marking can be 
the distal end of the articulating tip cylinder 28, as set out useful to receive the pointed wire, such as a k-wire, fitted 
below. through the drill tube mount 20 barrel 30, or the like, that is 

Additional to pivot 29, and along the opposite edge turned into and seated in the distal femur for guiding tunnel 
thereto, the articulating tip cylinder 28 includes a fin 31, 10 drilling utilizing at least one cannulated drill 
shown as a regular triangle, having two oppositely sloping For the primary purpose of measuring the distance 
sides that meet in an apex, one or a first of which sides between what will be the tibial and femoral points of 
thereof is secured to the surface of the articulating tip ligament origin, a surgeon, holding the guide body 11 in 
cylinder, to be parallel to the cylinder longitudinal axis. So their hand, moves the actuator shoe head 37 with their 
arranged, the other or second of the two triangle sloping 15 thumb, urging it along track 38, and extending the projecting 
sides extends away from the articulating tip cylinder 28 vvire end 23a out from the distal end of the articulating tip 
proximal end, and the junction of the regular triangle base 26, as described. By observing the positioning of a slide 
and that other or second opposite side forms a spike or stylus head forward end 37a, or a marking thereon, not shown, 
end 32. Which spike or stylus end 32 will enter a tibial against the spaced scale markings or indicia 39 that are 
tunnel distal end 49a, as shown in FIG. 4, during a surgical 2Q indicative of increments of length or distance, in 
procedure utilizing guide 10, as set out hereinbelow. When, millimeters, the distance across the knee between what will 
however, the fin is retracted to the attitude shown in FIGS. be the ligament points of origin can be read off of scale 39. 
1 and 2, the regular triangle other or second sloping side and This distance determination is utilized along with a deter- 
spike end 32 will be retracted against a sloping side 33a of mination of the length of the tibial tunnel as determined by 
a triangular shaped outwardly projecting fence 33. With the ^ the surgeon viewing spaced markings of a scale 30a scribed 
other triangle fence side 33a connecting into the side of an along the surface of barrel 30 that represent increments of 
inwardly sloping distal end section of the wire guide tube 21. distance, preferably in millimeters, the surgeon can deter- 
So arranged, with the fin 31 retracted, as shown in FIG. 1, mine the length of tibial tunnel section 49. Knowing the 
a smooth transition is provided between the aligned fin 31 length of the tibial tunnel section, the distance between the 
and fence 33, allowing the wire guide tube 21 to be easily 30 ligament points of origin, and knowing the total length of the 
inserted into and pulled out from between the patient' s knee straight ligament tunnel from the distance a final cannulated 
intra articular joint during a surgical procedure utilizing the drill has been turned into the distal femur endosteum enables 
guide 10 of the invention. a surgeon to choose and appropriate length and configura- 

As set out above, the pivoting the articulating tip is from tion of a ligament graft far mounting in the straight ligament 

the longitudinal axis of the wire guide tube 21 and is the 35 tunnel in an anterior cruciate ligament repair procedure, 

same angle alpha (a) as an operator reads off of the spaced Which replacement ligament can be a natural ox prosthetic 

scale markings 19. In which attitude, as set out above, the ligament To control projecting wire extension out from the 

drill guide mount barrel 30 will exactly point through the articulating tip cylinder 28 end, providing for the projecting 

articulating tip cylinder 28. wire automatically retracting when the surgeon releases the 

With the guide 10 configured as shown in FIG. 1, the 40 actuator slide head 37, a coil spring 40 is preferably main- 
projecting wire 23 distal end 23a can be projected from the tained between the forward face of the actuator slide bottom 
distal end of the articulating arm cylinder 28, as shown in end section 36, and a stop 41, as shown in broken lines in 
FIGS. 2 and 3. To so extend the projecting wire 23, a FIGS. 1 and 3. So arranged, the coil spring 40 is relaxed 
proximal end 23b of the projecting wire is connected to a when the projecting wire 23 is fully retracted, as shown in 
forward end of straight rectangular post section 36 of an 45 FIG. 1, and is compressed as the actuator slide 35 is moved 
actuator slide 35. The actuator slide 35 includes a thumb to extend the projecting wire end 23a, as shown in FIG. 3. 
engaging head end 37, whereby the actuator slide can be Which extension distance shown as Beta ((3) in FIG. 3, that 
moved by a surgeon holding the body 11 and positioning is the length of travel of the actuator slide 35 travel along the 
their thumb thereagainst The actuator slide 35 is moved track 38 and is the same distance Beta (p) that the projecting 
along a longitudinal track section 38, sliding therealong. 50 wire 29 extends outwardly from the end of the articulating 
Alongside of which track section 38 are scribed markings 39 tip 26. 

forming a scale. The projecting wire 23 is thereby projected In practice, as shown in FIG. 4, the guide 10 body 11 is 

axially from the articular tip cylinder 28 end to extend, as held by an operator/surgeon, not shown, such that the 

shown in FIG. 4, across the knee and to engage a point along surgeon's thumb can engage the actuator slide head 37. 

the distal femur intercondylar notch. For drilling a femoral 55 Initially, with the barrel 30 turned out of the drill tube mount 

tunnel section, as set out below, the tibial tunnel containing 20, as by turning a barrel broad head end 42, the straight wire 

a barrel 30 fitted through the drill tube mount 20 will thereby guide tube 21, with the articulating tip 26 configured as 

align with the located point on the distal femur. In which shown in FIG. 1, is inserted, through an arthroscopic portal 

drilling of the femoral tunnel section, the tibial tunnel can incision, not shown, into the patient's knee 45. In this 

receive the barrel 30, or like drill guide, fitted therein to 60 insertion, the articulating tip 26 end travels to a point below 

receive a k-wire turned therethrough end into the distal the patella 46 and between the distal femur 47 and proximal 

femur. This k-wire can then receive one or more cannulated tibia 48, to approximately align with an end 49a of a tibial 

drills fitted thereover and turned into the femur, guiding tunnel 49, shown in broken lines. The drill tube mount 20 is 

drilling of a straight femoral tunnel section that aligns with then moved, by pulling the radial arm 18 out of the end 14 

the tibial tunnel section. 65 of body 11, into alignment with the tibial tunnel 49 end 496 

Hie extension of the projecting wire 23 is primarily to and the barrel 30 is turned maethrough and into the tibial 

provide for measuring the distance between the tibial tunnel tunnel 49. Which pulling of the radial arm 18 out of body 11 
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pulls the connecting wire 22 to pivot the articulating tip 26 I claim: 

to where the cylinder 28 thereof aligns axially with the tibial 1. An ACL bone tunnel projection drill guide comprising, 

tunnel. The spike or stylus end 32 of the fin 31 is also pivoted * body configured to be conveniently held by a surgeon 

into alignment with so as to fit into and seat in that tibial whcr ™ ? f ^ a "f^™ ^ ^ f^] 

, 7 6 7 " «. 4Um. mmwAii/Anpratftr 5 ins therein from an end surface for receiving a curved radial 

tunnel end 49 fl piereate the surgeon/operator skies fee ^ for ^ backand farth therein and including an outer 

actuator slide 35 head 37 along slot 38, extending the M fomed ^ & ^ reflf gide surface; a 

projecting wire 23 aaoss the intra articular joint between the ^ a su -aight wire guide tube means that is connected at its 

distal femur and proximal tibia. The projecting wire end 23a proximal end at approximately a right angle to an end of a 

is to contact and may be use to mark the distal femur surface body forward side which said wire guide tube means 

in the femur intercondylar notch that will be the femoral 10 includes an articulating tip at its distal end and is open 

point of origin of a replacement anterior cruciate ligament therethrough to contain a connecting wire and a projecting 

In that projecting wire 23 extension, the surgeon compares wire; a connecting wire with means for connecting a distal 

an alignment of the actuator slide forward face, or some ^ thereof to said articulating tip; means ^ conne^ga 

^ r ,. . . , . u . ,. ^ . , *k<* proximal end of said connecting wire to said radial arm, 

other indicator such as ^^c^l^th^to^c 13 hereby when said radM arm is moved along said arcuate 

scale markings or tines 39 scribed on the body 11, alongside shaped ' cavitYj said articulating tip is pivoted from an axial 

track 38, the aligned markings 39 representing the corabi- attitude to said wire guide tube, to an angle that is the angle 

nation of the length of the articulating tip and the length the formed between a distal end of said radial arm and said body 

projecting wire has extended out of the articulating tip that end wherethrough said radial arm is fitted; a drill tube mount 

is the spacing distance between the tibial and femoral points 20 secured across said radial arm distal end that receives a 

of ligament origin. With this spacing distance, and from a drilling guide barrel fitted therethrough, which said drilling 

deterrnination off from scale 30a formed along the barrel 30 guide barrel aligns with a passage formed through said 

of the drill tube mount 20 and the distance a last cannulated articulating tip; a projecting wire contained in said wire 

drm was turned mto foe distal femu^ guide **e means > actuator slide means fitted to travel 

and femoral tunnel sections and the distance between the 25 within said body rear side surface slot that connects to a 

ligament points of origin aaoss the intra articular joint can proximal end of said projecting wire such tot movement of 

be determined. With that determination, the surgeon can actuator *** ** ■* 

then select an appropriate length of natural or prosthetic projecting wire out of and back into said a^cula^ tip, and 

^ . ^ " . 6 . . t , . . . means for determining the distance said projecting wire 

ligainentfo^ 30 ^os fom ^ distal end of said mttoJUttp. 

procedure. Thereafter, the actuator slide 35 is returned to its 2 .MACX bone tumel projection drm guide as redtedm 

original position, retracting the projecting wire 23 and, with clflim t whcrein &e ^ forward and rear sides are equally 

the barrel 30 turned out of the drill tube mount 20, the mount ^ ^ flflJ and bottom cnd ^ ^ ^ 

connected to the end of the radial arm 18 can be moved to formed from ^ y^^m end, and the body 

towards the body 11, extending the connecting wire 22 to 35 fear gide surface glot ^ fOTmed ^ of ^ rear 

return the articulating tip 26 to the attitude shown in FIG. 1, ^ and a post scctioQ 0 f an actuator to 

where the cylinder 28 is axially aligned with the wire guide sUdc mat mdudcs a $lidc hcad sccurcd across a top 

tube 21. The wire guide tube 21 can then be pulled out of the end afld connccts to ±c p^t&g wire proximal end 

patient's knee. Thereafter the barrel 30, or a like dnlkng at a bottom cnd of said ^ section . 

guide tube arrangement can be fitted into the tibial tunnel 49 ^ 3 M A(X boQC projection drill guide as recited in 

to guide turning of a wire, such as a k-wire, therethrough and daim 2 whcrcm mc means for detcxrnining the distance the 

into the distal femur. Which k-wire will pass through the projecting wire extends from the distal end of the articulat- 

point on the distal femur along the intercondylar notch . tf £ a scale consists of representing incre- 

contacted by the projecting wire end 23a, that will be of scribed ^ iataydl alongside the body rear 

femoral point of origin of the replacement anterior cruciate A$ ^ ^ ^ m ^^toi h provided with the slide head for 

ligament, and into the femur. The k-wire can then receive ^ nt ^ one of said scale markings for reading a 

one or more successively larger cannulated drills, not therefrom that is the combined length of said 

shown, fitted thereover and turned into the distal femur articulating tip and the distance said projecting wire has 

endosteum, forming the femoral tunnel section that is extended therefrom. 

aligned with the tibial tunnel section as a straight ligament $Q 4 M A(X ^ tonnd projection drill guide as recited in 

tunnel for receiving and mounting a natural or prosthetic cMm 2 fmther including spring means arranged in the body 

ligament therein as a replacement for a patient's damaged oetween me actuatar slide post section bottom end and an 

anterior cruciate ligament opposing body wall, and is for biasing the actuator slide to 

Whfleaprefeiredemrxxiimento^ a bottom of the slot scale where the projecting wire is 

projection drill guide and method for its use for determining 55 retracted within the articulating tip. 

a spacing distance between femoral and tibial tunnel ends 5. An ACL bone tunnel projection drill guide as recited in 

within a patient's knee for selecting a proper length of claim 1, wherein the means for connecting a distal end of the 

replacement natural of prosthetic ligament in an anterior connecting wire to the articulating tip is a bead secured 

cruciate ligament repair procedure and for, as appropriate, across said connecting wire distal end; and a pair of spaced 

marking a location on the distal femur to receive and k-wire, 60 walls are secured to said articulating tip at right angles to 

or the like, turned therein, has been shown and described said connecting wire, with a rear of said walls having a slot 

herein, it should, however, be understood that this disclosure formed therein wherealong said connecting wire can be slid, 

is made by way of example only and that variations to the to fit said bead between said walls, 

invention as described are possible within the scope of this 6. An ACL bone tunnel projection drill guide as recited in 

disclosure without departing from the subject matter coming 65 claim 5, wherein the opposing surface of the pair of spaced 

within the scope of the following claims and a reasonable walls are each concave fanning a cup to receive the bead 

equivalency thereof , which claims I regard as my invention. therein. 
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7. An ACL tunnel projection drill guide as recited in claim and pivot said articulating tip away from the end of said 
1, further including, a fin formed as a narrow regular triangle body as said radial arm is moved out of said body, which 
section and is secured along a forward triangle side to the said connecting wire extension and resulting articulating tip 
articulating tip surface where an apex of said narrow regular pivoting is directly proportional to the distance said radial 
triangle section approximately aligns with the junction of the s ^ & moved away from the end of said body to a limit of 
distal end of the straight wire guide tube means and the travel 

F*oximal end of said articulating tip, and with a junction of 10 M ACL bone mmiel p^j^ ^ ^ ^ 

a rear side of said narrow regular tnan^e section and a base ^ claim 9> includin a number of spaced markings 

of said narrow regular triangle section forming a point; and scrfbcd at ^ mtervals ^ Ae radialax ^ asa scale f % 

^ermdudmgan^ 10 ^^^h ^ ^toi Lis formed on the body end 

tnangular shape with a base thereof secured to said straight ^ said ^ 

wrre guide tube means such that a sloping forward wall is ' , .^..^1 J~ 1 \T <T 

juxtapositionied to said fin rear side when said articulating ™& ™ m t0 indlcat ^ bo * the J d ^ re ? J s rf ™ me 

tip is pivoted to where an opening therethrough aligns with ^ wbe mount mat 15 to «» cnd <* said radial a™ 

the opening through said straight wire guide tube means, and 15 ha * movcd awa y from said c,ld 111(1 mc ""g^ mc 

a forward side of said narrow wall slopes into contact with articulating tip has pivoted from the axis of the straight wire 

the surface of said straight wire guide tube means. guide tube. 

8. An ACL bone tunnel projection drill guide as recited in 1L An ACL bone tunnel projection drill guide as recited 
claim 1, wherein the connecting wire is fitted between a pair in daim wherein the barrel for fitting through the drill tube 
of rollers that are maintained within the body, and said 20 mount is removable and mcludes spaced olstance markings 
connecting wire proximal end is connected to said radial scribe at intervals therealong from zero, at said barrel distal 
ojj^ end, and is for use in measuring the length of a tibial tunnel 

9. An ACL bone tunnel projection drill guide as recited in section wherein said barrel is fitted. 

claim 8, wherein the location where the connecting wire ^ ^ ACL bone mnnel projection drill guide as recited 

proximal end is joined to the radial arm and the mounting of 25 ta daim wherein projecting wire is flexible to con- 

the pair of rollers within the body is such that the articulating veniently bend with pivoting of the articulating tip, and is 

tip is axial to the straight wire guide tube means when said ported at its distal end. 
radial arm is fully retracted into said body, the connecting 

wire to extend through said straight wire guide tube means ***** 
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